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It  !■  ona  of  tho  aost  wail^kncnm  faota  that  duxlag  farar  tha  M-axoratlon 
la  Inoraaaad*  aharaaa  ^tlorlna  la  rataiaad  by  tba  bociy.  Phosphataa  and  po- 
taaaiua  salta  ara  to  ba  addad  to  nltrogoo,  and  aodloa  aalta  ara  to  ba  added 
to  ehlorlna.  Tha  aost  baautifol  and  tba  bast  atudlas  basa  lad  to  tbaae  ra- 
sultti  for  Instanoa,  tba  r*«Mrob  cf  Trauba  and  Jochaann  (!)•  Radtanbaobar 
(2),  Rlngar  (3).  drattlar  (4)«  Majxbaueen  (5).  Roaenatain  (6)  Riaaanfeld  (7). 
Unrub  (8)*  buppart  (9).  Scblalob  (10).  S.  Eallerrordan  (11).  Salkovsky  (12). 
Kavinyn  (13*  l4).  Zulxar  (15)  Robnann  (16),  ▼.  Idabaek  (17).  3anator  (18). 
t,  Tarray  (19).  Idaba^Mlstar  (20).  Laydan  (21).  S.  Raa  Plrai  and  t.  Calciul 
(22).  and  aaoy  othars.  In  tba  oldaat  work.8  by  Mooa.  Uble.  Banka.  Viaaautb. 
Bartala.  and  In  tha  abova-aantlanad  vorka  idilob  ara  not  oonplata  by  far, 
rulaa  ara  fonmlatad.  In  noat  oaaaa,  on  tba  baaia  of  a  longar  oboarvatlon 
period,  an  obaaraation  running  for  days  and  not  for  boors  (wltb  tba  oxcrption 
of  tba  work  by  baunyn).  Tba  ajqjerlaaptal  aatarial  vblob  inoludad  aljMst  all 
orlna  ooegjonants  prorldad  tbarafora  a  obaractariatlo  for  tha  stage  of  tba 
fasar  ratbar  than  for  tba  baglnnlng  and  tba  and  of  tbs  farar. 

Cktlr  tba  nost  raoant  obsarratlons  nada  in  tba  *ahortaaad*  favar  ~ 
nalarla  proaldad  naw  and  surprising  faota.  Also  tbs  prasant  ajqparlaant  has 
baan  atlnolatad  by  tba  work  of  ny  ooUaagua  and  friaod  to*  Tnaodor  Ultelg. 

Tha  alnoraal  babarlor  of  tba  ohlorldas  and  of  phospborus  in  tba  oasa  of 
nalarla  wblob  Is  In  great  oootraat  to  tba  findings  of  tbs  farar  matabollau 
(▼.  linbaok.  Tarray)  draw  mr  attanticn  to  other  types  of  farsrs  and  stlmu- 
latad  na  to  repeat  tba  old  observations  and  to  carry  out  indapeodant  axpari- 
nanta.  To  ba  sura,  it  bad  also  basn  obsarrad  by  tba  pravioue  vorkars  that 
tbara  is  an  Incraasa  in  N-alinlnation  after  tba  farar  (Naunyn)  or  that  thara 
is  a  trraaodOBS  drop  In  tba  aUsdnation  of  potasaiua  s^ta  after  the  fever 
(SalkOMSky).  or  that  amonia  Is  allnlnstad  in  Inoraasad  anoonta  daring  tba 
favsr  and  Is  avsn  nors  strongly  allninatsd  after  tba  fever  (ballsrrordao). 
Tbara  was  also  sonetlass  an  ineraass  in  tba  rataatlcn  of  ohlorldas  aftsr  a 
favor  (Singar).  aa  eall  aa  an  iBoraaaa  in  phoaphorio  aadd  (v«  Saatbaasan)  in 
the  Vina* 


Thl*  vas  know  wad  our  vork  cwinot  contrlbut*  nax^  now  data.  In 
our  work#  tb«  typos  of  foorors  are  cospared  with  respect  to  the  behavior  of 
the  salts  prior  to,  during,  and  after  txe  fever,  the  results  are  sumnariaod 
and  interpreted  fn»  that  point  of  view  which,  on  the  basis  of  the  previous 
obserrations,  appears  to  be  most  appropriate. 

The  naterial  ooms  fron  the  cllnio  of  Professor  £lr.  Hexnann  Eiohhorst 
aixd  I  an  indebted. to  >»<»  for  hjo  cooperation  and  oontlnuous  support;  1  am 
also  grateful  to  hUs  assistant  Dr.  Th.  Hitaig  in.  whose  department  the  pa~ 
tients  were  located  end  idtose  Ariendij  eooperation  has  contributed  saioh  to 
the  oospletico  of  ^lis  work* 

The  oheoioal  aethods  wMek  X  have  used  have  been  freqv  sntly  described 
in  K?  earUer  oapsrs  and  I  can  Halt  myself  to  refer  to  these  papexs  (Virchow's 
A^v.  Yols  iltd,  Ijc,  et  cetera,  Zeitsohrlft  f«r  kl^nisehe  Hadlain.  Vols  3^, 

The  detemination  of  potassiua  axxd  scdlua  was  carried  out  aooordlng  to 
Fx^axius'  well-known  aethodt  fussion  of  50  oo  urine  with  aaaaonioa  culfate 
to  transfora  potasslSBi  and  sodiua  into  the  non-volatile  sulfates,  txreataant 
of  the  fusion  retidue  with  barioa  chloride  and  b^  riaa  h(ydrate  to  obtain 
sodium  and  potassixn  chlorides,  removal  of  the  ejccess  bariua  with  amaonluia 
oarboeate,  dxrivlng  off  of  the  excess  anaoniua  salts,  and  weighing  of  the  resi¬ 
due  as  sodiUB  chloride  and  potasslUB  chloride  in  a  platinum  oxnicible* 

Potasalnm  was  subsequentljr  precipitated  with  platinum  chloride  from 
the  residue,  washed  with  alcohol  and  ether,  dissolved  in  boiling  water,  the 
solution  evaporatsd,  aal  the  residue  weighed  as  potassium  platinum  chloride. 

The  amount  of  sodium  was  oalculated  from  the  found  amount  of  potAsslua 
b(y  subtracting  the  potassium  chloride  frcn  the  sum  of  both  chlorides, 

Cblordne  was  determined  a>  oording  to  the  Volhard  method,  phosphorus 
and  calcium  acoordlxxg  to  heubauer,  urea  according  to  Nomer,  uric  acid  ac¬ 
cording  to  lAslwig-SalkowskT’a  aasonia  acooxding  to  Sahl6sing,  the  alloxurio 
bases  according  to  the  method  which  1  have  desorlbed  in  Virchow's  Archiv. 
v«i  1  cn* 

The  same  hdUis  for  the  diet  and  the  detemaination  of  the  nutrition 
value  of  the  food.  The  food  analyses  which  Ih.  Uitslg  oarrleci  out  for  his 
work  oonfirwed  our  previous  studies,  axxd  they  provide  suffiolent  assurance 
for  uniform  preparation  of  the  food,  as  well  as  for  reliability  of  the 
methods. 

The  patimxts  were  uiwler  reliable  supervision  ud  were.  If  necessary. 
Instiruoted  by  us  so  that  the  ezamlnatimi  lixlch  has  to  be  done  with  extreme 


*  The  new  work  of  Salkowsky  in  PfgliLger's  kettlr  1898  was  not  yet  known. 


ear«  ms  sloipliriad.  Tor  InrUac*,  tba  separatlco  of  tb*  urin*  froH  tb« 
f«o«3  ms  almjs  vezy  oarsfuily  obssrrad;  *lso,  punctual  so^tjrlng  of  the 
bladdar  vas  csqphaslKod.  Th*  tasfiaratur*  van  aeasursd  b(f  osporlonood  nursos* 

We  observed  two  oases  of  7ebrls  oontlnua  with  gradual  Increase  and 
a  gradual  decrease  in  teiqperature  (tjphus),  one  oase  of  a  fever  involrlng  a 
crisis  (pneuBcnia),  one  oase  of  aalaria  fever*  and  one  oasa  of  hectic  fever* 
We  did  not  study  other  types  of  fevers  diring  acuta  exanthaoas*  articular 
rheunatisa*  et  cetera  because  it  bad  been  deteralnad  by  earlier  observations 
that  such  cases  give  lass  olearwout' results  and  are  subject  to  inuxvldaal 
fluctuations. 

to  obtain  as  clear  a  picture  as  poesl'cla,  wa  have  carried  cut  urea  de> 
tenalnatioos ,  the  deteniinatian  of  the  total  nitrogan*  of  urio  acid,  of 
xanthine  bases.  Candj  of  amcnia.  In  addition,  the  o^orldes,  pho^hates. 
potassitm.  sodiun.  and  oaloiua  ware  detenained. 

In  the  pneuoooia  case,  the  urine  was  ooUeoted  until  the  crisis  and 
after  the  crisis;  in  the  oasa  of  the  aalazio  fever,  five  portions  ware  ool-> 
leoted  which  corresponded  1)  to  the  cold  stage.  2)  to  the  c.lioax  of  the 
fever,  3)  to  the  reoisslaa.  4)  to  the  additional  drop  in  the  fever,  [and] 

5)  to  the  apyrexLa,  In  the  oase  of  febrls  heotloa,  four  portions  correspond¬ 
ing  to  the  stages  l)  of  the  beginning  fever,  2)  of  the  olliaax  of  ths  fever. 

3)  of  the  rsolsslcn,  4)  of  the  apyrexia  were  ooUeoted.  In  the  oase  of 
typhus  I,  the  urine  was  collected  as  daytisis  urine  and  nighttino  urine  dur¬ 
ing  three  periods:  1)  the  oUnax  of  the  fever,  2)  the  paracoe,  Hand]  3)  the 
afebrile  period.  In  the  oase  of  typhus  II,  the  entire  aouunt  of -24  hours 
was  exaained,  without  Internffiticn  of  the  etitlre  course  oo^prlslng  the 
periods  1)  of  the  inorease,  2}  of  the  oontinuous  fevar,  [and]  3)  of  the 
apyrexia.  Details  will  be  discussed  each  individual  case. 

The  oonpllatlOD  of  the  tables  differed,  depending  on  the  oases.  The 
hourly  aaounts  ware  aoiphasised  in  the  oases  of  okL&ria  and  haotlo  fever;  on 
th»  other  hand,  the  daily  balance  was  less  esphasised  because  the  feces 
could  not  be  oanslderod.  In  the  typhus  and  poeuiaonia  oases,  the  balance  was 
alno  accurately  deteradned  in  additicc  to  the  hourly  aaounts.  In  oases  in 
idileh  the  detersdn-tisu  of  tha  hotu-V  aagusts  i^peared  to  bs  without  value. 

It  has  been  omitted  froa  the  TadeSc 

The  oases  oited  here  are  to  be  regarded  as  average  oases  of  r^eated 
observations  which  we  have  ooUeoted  in  the  clinic  and  a  report  £on  all  these 
cases]  would  needlessly  expand  this  paper 

Case  I,  B.O..  17  years.  Typhus  abdcoinalis. 

Case  hlstozy:  patient  oohss  from  a  healthy  family.  He  suffered  fron 
neasles  as  a  child,  but  olalas  to  have  been  always  healthy  since  then.  Ten 
days  age  he  beoaas  siok  with  headaches,  loss  of  appetite,  and  diarrhea. 
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Pros«xt  stat«:  nothing  abnormAl  disoororod  At  tho  •xtonul  «nd  Id^ 
t«m«l  org«n8.  UUd  roaoolA,  splooa  aodaratAljr  cnlargAd* 

patloat  h&s  b»«a  pot  on  a  dlot  oanslstlng  oX  IfZOO  e«  aUk*  800  oo 
broth  aith  ogg#  500-600  oo  win*. 


Thl*  dlot  ooDtalnod  10|><0  graa  nitrogon  por  day 

6(246  groa  ohlcrlna  par  day 
1(260  graa  phoophorua  pur  day 
1(740  groia  aalolvm  -tr  dsy 
2(746  groa  potasolua  por  day 
3(562  groa  sodluu  por  day 


ood  boa  boon  aalntalnod  durlog  tho  outlro  oaporiaootal  oorloo# 

Iho  fooes  w»ro  not  oonoidorod  booouao  tho  OTOad, nation  doya  hod  boon 
piokod  at  randan  froa  tho  IndlTldual  porlods.  Xho  Xaot  that  tho  Xoooa  woro 
not  oaaljrood  Introdnooa  orrors  portalning  only  to  oalolna.  Iho  oowont  of  tho 
othar  ooqpononto  lo  littlo  affootod  by  doXoration. 


Iho  orlno  aa«  ooUootod  In  doytiao  acl  nlghttlao  portloas  for  throo 
doya.  Iho  first  day  woo  daring  tho  fovor  poriod. 


loBgioratoro  during  24  houra 

38.6 

39.5 

38a 

38.5 

pulsatlcn 

\06 

108 

104 

100 

Iho  pationt  waa  bathod  onoo  i 

i  day;  tho  tooporaturo  of  tho  vator  vaa  30*^ 

Iho  eoocod  day  of  urina  oxaadiuilcn  waa 

in  tho  atago  of  dooroaalng  tow- 

porataro. 

loi^oraturo  on  tho  tiUy  cX 

36.8 

oxant  nation 

37.2 

38.2 

38.1 

puloatlon 

76 

80 

92 

88 

Iho  third  day  bolongo  to  tho 

XoTor-Xroo 

poriod. 

/ 

Tooporaturo 

36.4 

36.6 

36.7 

36.5 

pulaation 

76 

68 

68 

76 

this  oxaml nation  aso  ooppoaod  to  Indloato  tho  typhoo  oX  orlno  daring 
tho  Xovor  poriod  and  of  tho  orino  froa  tho  afobrllo  porioda#  Tho  noabora 
Xoond  woro  oaloolatod  for  tho  hourly  oUalnationot 


Iho  balanoo  wolb  aado  vlthout  oonaldorotloo  of  tho  foooa*  Tablo  I*  B.O* 
17  yoaro  of  ago#  l^fphuo  obdoarinalia. 


Toig>orotaro  36*6  39*5  36.1 

PolaaUon  IP6  1C8  KP> 


38*5  aHaa.x  of  tho 

XoTor 


100 


Fr<u  6  AM  to  6  PM 


Aaount  of  urine  oo*  tpeolflo  might  1015* 


M 

1.001 

per  12  hours  13. Oo 

per  hour 

1.084 

Cl 

0.212 

1 

ft 

*  2.756 

ft 

ft 

0,229 

P 

0.077 

i 

■ 

ft 

■  1.141 

ft 

ft 

0.095 

Ca 

0.0082 

% 

■ 

ft 

■  0.106 

ft 

f 

0.009 

K 

C.159 

R 

ft 

■  2.067 

II 

ft 

0.172 

bit. 

C.14; 

d. 

• 

ft 

•  1.937 

ft 

ft 

0.161 

ur«a 

0.640 

• 

ft 

■  10.920 

ft 

ft 

0.910 

urlo  aold 

0.014 

Si 

« 

ft 

•  0.182 

ft 

ft 

0.015 

allox« 

bases 

0.018 

oalou' 

.  • 

ft 

•  0.234 

ft 

ft 

0.019 

xanthine 

Utsd 

bases 

0.004 

as  M 

ft 

ft 

•  0.054 

ft 

ft 

0.064 

tlfi^ 

0.057 

!) 

ft 

ft 

■  0.742 

ft 

ft 

0.062 

IVoa  6  PM  to  6  AM 

f 

Anount  of  urine  590  oo,  q>eoirio  mi^t  1016 

N 

1.218 

Si 

per  12  hours  7.166 

per  hour 

0.599  g 

Cl 

0.206 

Si 

ft 

ft 

•  1.215 

ft 

ft 

1.101  g 

P 

0.U77  ^ 

ft 

ft 

•  0.694 

ft 

ft 

0.058  g 

Ca 

0.0053 

• 

ft 

•  0.034 

II 

II 

0.003  g 

K 

0.183 

Si 

■ 

ft 

•  0.079 

ft 

ft 

0.090  g 

Na 

0.116 

■ 

ft 

•  0.684 

ft 

ft 

0.057  g 

urea 

0.984 

si 

j 

ft 

ft 

•  V  ^6 

ft 

ft 

0.484  g 

urlo  acid 

0,012 

Si- 

1 

ft 

ft 

•  0.07y8 

ft 

ft 

0.006  g 

allox 

I 

bases 

0.021 

Si 

oalott-  • 

ft 

*  0.177 

ft 

ft 

0.015  g 

latwl 

xanthine 

as  11 

bases 

0.009 

ft 

ft 

■  0.0531 

ft 

ft 

0.004  g 

0.079 

ft 

ft 

“  0.466 

ft 

ft 

0.040  g 

Mssult 

} 

Food 

Orine 

balance 

N  10.340 

20.199 

-  9.859  g  N 

Cl  6.246 

3.971 

+  2.275  g  Cl 

P  1.260 

1.835 

-  0.575  g  P 

Ca  1,740 

0.140 

♦  1.600  g  Ca 

K  2.746 

3.146 

-  0.393  g  it 

Ma  3,562 

2.621 

0.941  g  Na 
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16*726  ursA  N 
0.233  urlo  Add  K 
0.411  Alloxurlo  bat«A  N 
0.138  XAnthlns  bAaaa  M 
1.208  ABAOaiA  h 

Not«t  Whan  possible  losses  la  tbs  feoes  sre  laoluided»  tbe  result  be> 
oases  nors  pronounoed  but  it  reisains  esseatlAlljr  uxtohsoged*  M.  slso  P.  maj 
be  exoreted  .  still  larger  sjsouats.  OAldua  isAy  be  retadoid  to  s  lesser 
extent.  Chlorine ,  potsssiua,  and  sodivus  r  sen  in  essentisUj  unohsnged  be- 
OAUse  the  ssraunt  or  feoes  is  Texj  sisaII. 

iUoission 

Teapersture  37.2  36.8  38.2  38.1 

PulastloD  76  60  92  88 

Proa  6  AH  to  6  PM 


Aaoiint  of  urine  510  00 •  ^eoiflo  weight  1C13 


M 

0.7945 

per  12  house 

4.052 

pw 

hour 

0.338 

Cl 

0.2548 

i 

• 

ft 

ft 

1.299 

ft 

ft 

0.108 

P 

0.0594 

i 

m 

ft 

ft 

0.3029 

ft 

ft 

0.025 

Ca 

0,0055 

$ 

« 

ft 

ft 

0.0261 

ft 

ft 

0.002 

i 

0.1170 

56 

fl 

ft 

ft 

0.5967 

ft 

ft 

0.049 

Ka 

C.I67 

fl 

ft 

ft 

0.8317 

ft 

ft 

0.071 

urea 

0.672 

i 

fl 

ft 

ft 

3.427 

ft 

ft 

0.289 

urlo  Add  0.0098 

i 

i 

ft 

ft 

0.0499 

ft 

ft 

0.004 

sUox. 

bases 

0.0126 

i 

« 

ft 

ft 

0.0643 

ft 

ft 

0.005 

xanthine 

bases 

'0.0023 

i; 

• 

ft 

ft 

0.0144 

ft 

ft 

0.001 

0.0434 

ft 

ft 

ft 

0.2213 

ft 

ft 

0.0186 

/'  a. 

U  <  i'l  Vu 

U  ATI 

Aaount  of  urine  360  00  spsdfio  weight  1020 


M 

1.330 

i 

p«r 

12  hours 

5.504 

p«r 

hour 

0.421 

Cl 

0.309 

ft 

ft 

ft 

1.295 

ft 

ft 

0.103 

P 

0.1566 

% 

ft 

ft 

ft 

0.710 

ft 

ft 

0.060 

Ca 

0.0075 

i 

ft 

ft 

ft 

0.0285 

ft 

ft 

0.002 

K 

0.1877 

i 

ft 

ft 

ft 

0.713 

ft 

ft 

0.060 

Ha 

0.2126 

$ 

ft 

ft 

ft 

0.606 

ft 

ft 

0.063 

urea  I.I76 

i 

ft 

ft 

ft 

4.474 

■ 

ft 

0.373 

uric  add  0.017 
allox 

% 

V 

ft 

ft 

0.0646 

ft 

ft 

0,003 

bases  0.0224 
xsnthine 

ft 

ft 

ft 

0.851 

ft 

ft 

0.0C7 

bsses 

0.0054 

i 

ft 

ft 

ft 

0.0203 

ft 

ft 

0.002 

1013 

0.0616 

i 

V 

ft 

ft 

0.2341 

ft 

ft 

0.020 

ee  6  « 


Food 

Urine 

Hesult 

N 

10.3^ 

9.106 

+  1.2>4  or 

Cl 

6.2h6 

2.59^ 

+  3.632 

P 

1.260 

1.013 

+  0.247  or 

Ca 

1.7W 

0.056 

+  1.684 

A 

2.748 

1.319 

♦  1.429 

Ha 

3.562 

1.657 

♦  1.905 

urea 

7.901  ^ 

urlo  aold 

0.U45 

alloxurlc  bases 

0.1494  >  calculated  as  V 

xanthine  bases 

0.0349  1 

aamonta 

0.4334  J 

The  results  nejr  be  substantlelly  cbeoged  vbsin  the  losses  In  the 
Teces  ere  Included.  Thus,  a  loss  In  nay  ocour  After  a  loss  In  phosphorus; 
oalcium  nay  be  retained  less.  The  other  quantities  reaoln  the  sejte.  The 
behavior  of  potasslun  Bust  be  pointed  out;  potassium  Is  sparingly  excreted  — 
In  agreesent  with  the  obsexvatlon  Bade  hy  ^dkovslcy. 

Afebrile  Period 

Tsiaperature  36t6  ^6,0  36.5 

Pulsation  76  68  68  76 

Fr^  6  AH  to  6  PH 


Aaount  of  urine  1«2(K>  00,  speolflo  weight  1013* 


N 

0.7943 

% 

per  12 

hourtf 

9.534 

pmr 

hour 

0.794 

Cl 

0.3944 

% 

• 

4.733 

9 

0 

0.394 

P 

0.0434 

% 

n  II 

0.545 

9 

• 

0.043 

Ca 

0.0090 

> 

•  « 

■ 

0.108 

9 

0 

0.009 

h 

0.1990 

•  m 

9 

2.3S8 

9 

0 

0.1990 

Ha 

Ck 

r* 

9  s 

= 

m 

0 

0.20^ 

urea 

0.680 

% 

■  N 

II 

8.160 

9 

0 

0.680 

urlo  aold  O.OO9O 
allox. 

% 

N  m 

• 

0.108 

9 

0 

0.009 

bases 

xanthine 

9.0136 

$ 

9  9 

• 

0.163 

9 

0 

0.0136 

bases 

0.0046 

■  9 

9 

0.053 

9 

0 

0.0046 

HU3 

0.0420 

9  9  9 

Proa  6  FH  to 

0.504 

6  AM 

9 

0 

0.042 

N 

1.155 

> 

phr  12  hours 

6.466 

par  hour 

0.339 

Cl 

0.4368 

$ 

9  9 

9 

2.443 

9 

0 

0.204 

P 

0.0864 

i 

9  9 

9 

0.484 

9 

0 

0.401 

Ga. 

0.0664 

i 

«  9 

9 

0.0358 

• 

0 

0.003 

7 


£ 

0.297 

51 

pttT 

12  hour* 

1.663 

per  hour 

0.139 

Ka 

0.209 

H 

1.171 

R 

R 

0.099 

urea 

0.966 

• 

»  ■ 

5.409 

R 

R 

0.451 

uric 

aold  0.014 

» 

R  m 

0.0784 

■ 

ft 

0.006 

allox. 

basea  0.0169 
xanthine 

i 

• 

«  ■ 

0.1058 

ft 

ft 

0.009 

bases  0.00'l9 

■ 

«  m 

0.0274 

ft 

0.003 

*“3 

0.0616 

1> 

ff 

R  m 

0.3449 

ft 

ft 

0.029 

food 

Urin« 

Result 

10.340 

16.002 

-  5,662 

Cl 

6.246 

7.178 

-  0.932 

P 

1.26c 

1.029 

♦  0.231 

Ca 

l.?40 

0.144 

♦  1.596 

K 

2.746 

4.051 

-  1.305 

Ma 

3.562 

urea 

3.619 

13.569^ 

-  0.057 

urio  acid 

C.186 

alloxurlo  bases 

0.269  } 

calculated  as  M 

xanthlns 

bases 

0.083  \ 

asuonls 

0.849  J 

Kot«i  Tbs  rosult  aasmot  b«  substAatially  obAnged  when  tbo  ooapoDonta 
In  tbs  fscss  ars  cansldarsd.  Nitrogsn  would  bs  sllulnated  to  an  Inorsassd 
•xtsnt*  pbospborufl  would  psrbaps  ramaln  In  equUXbrlua,  oalolun  would  bs  loss 
rstainsdt  Tbs  otbsr  eoDponsnto  vsrs  all  sxorstsd  to  an  Inorsased  srtsnt. 
Again*  tbs  bsbavlcir  of  K  1&  striking  bsoauss  its  sxorstian  Is  oooisidsrablj' 
Iborsassd. 

Tbit  cass  was  st^possd  to  provids  us  with  Infonaation  about  tbs  be¬ 
havior  of  tbs  salts  during  a  fsrsr  spell.  When  the  results  of  the  first  day 
(clluajc  of  the  fever)  are  conparod  to  those  of  the  last  day,  a  rather  typical 
picture  Is  obtained.  In  the  forasr  case,  chloride  and  sodium  are  retained, 
phosphorus  Is  lost;  In  the  latter  case,  chlorine  and  eodlun  are  lost,  phos¬ 
phorus  is  rstaiaeri  —  exactly  tbs  r-Tsrsa  [of  tu*  fonn<»r  ous^j.  The  bsnavlor 
of  the  nitrogsn  aru  the  potassium  salts  must  not  lead  us  astray.  This  be¬ 
havior  is  sub^sco  to  otbsr  laws,  as  Is  known,  the  z;aturs  of  which  ws  havs  to 
discuss.  The  pnriod  of  the  renisslon  exhibits  a  real  transition  between  both 
periods  when  the  oorreotlon  for  the  noninoluslon  of  the  feces  components  Is 
suds. 

As  far  as  the  nitrogen-containing  components  of  urine  are  oonoemed, 
they  also  behaved  quite  typically i  during  the  fever,  there  was  an  increased 
amount  of  urlo  acid,  xanthine  bases  and  alloxurlo  bases.  In  general,  (as  oal- 
oulated  sum  of  the  xanthine  bases  and  urlh  sold)  an  Ihoreamed  eocoretian  of 
ammonia , 


X*var 


ur»i 

U 


0.83J 


Hi2_££id 


u  u 


Ar«brile 

p«riod  ■  0.85  •  O.OU  "  0,017  *  0.053 

Alao  ZtilB*r's  ratio  P/N  wae  tjrploal 

f«TBr  P/h  0.0917  fuTT’^rr—  stag*  P/M  0.064 

Finally,  Hhen  tbo  ratio  of  M  in  tb*  other  ooigpoitente  in  the  food  axid  la 
the  lurine  ia  foraed,  the  following  reenltv  for  the  fever  stage  i 


N«  Cl; 

P: 

Ca: 

Mai 

ltO.62 

0.12 

0.17 

0.27 

0.35 

In  the  food 

I1O.I93 

0.0917 

(0.007*) 

0.157 

0.131 

in  the  s'Lljsiaatioo 

For  the 

remisaico  period 

N: 

Cl:  P: 

Ca: 

1: 

Ma: 

1: 

0,286  0.111 

0.006 

0.146 

0.182 

For  the 

afebrile  period 

Ms  Cl: 

P: 

Ca: 

Ki 

Mat 

lsO.62 

0.12 

0.17 

0.27 

0.35 

in  the  food 

1:0.448 

0.064 

(0.009) 

0.253 

0.226 

in  tho  ellninatian 

Ml 

urea 

uric  acid 

allozurlc  bases 

MH3 

climax  of  the  fever 

0.836 

0.0126 

0.0205 

0.0604 

remission 

0.668 

0.0125 

0.0164 

0.0500 

afebrile  period 

0,878 

0.0084 

0.0168 

0.0530 

It  is 

seen  that:  1.  none  of  tho  urine  components  are  excreted  to  such 

an  extent  as  the  nitrogen  ooqponents,  2.  the  fsver^free  period  is  chArecterisod 
by  an  is^rcransnt  in  the  ratio  of  the  chlorides  to  the  potassium  salts. 

This  for  the  typical  behavior  during  fever.  In  oase  II  which  is  also 
a  typhus  case,  ve  oan  study  the  changes  with  respect  to  the  increase  In  body 
teB;>erature. 

Case  II  ZA.  ,  years.  Typhus  abdooinalis. 

Case  history  does  not  disclose  anything  which  would  be  of  importance. 
Patient  comes  froa  a  healthy  family;  he  has  been  cQiBpl*t*ly  healthy  unUl  now. 
The  presort  disease  started  12  days  ago.  Patient  lost  sleep  and  mPP*^te,  rfld 


*  Qsly  In  urine 
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not  f«el  mil  and  had  hioiielT  adiolttcd  to  th«  hospital  to  obtain  bottar 
food. 


Prasent  status:  No  aaseatlal  chan^aa  of  thm  internal  and  axtamal 
organa.  Nothing  oan  ba  dlscorarad  axoi^t  for  a  distinct  availing  of  tha 
aplaan. 

The  patient  racaived  tha  aaac  diet  aa  Caaa  It  1)200  oo  silk,  800  Loo] 
broth  vlth  egg.  and  l/2  liter  of  vina.  This  diet  was  kept  unohangad  until 
tha  ezid  of  the  ajq'iorinant .  ia  in  all  othar  oaaoa,  the  aatoont  was  laaaaurod. 
All  foodstuffs  vara  analysed  by  ua* 

The  patient  vas  axaoinad  by  ue  for  tha  ooaponants  uiadar  oonaidaratiou 
and  the  amount  of  the  oouqpoaanta  per  day  was  calculated  by  ealoulating  the 
total  amount  from  the  paroantagaS)  and  thla  total  amount  vet  diridad  by  tha 
number  of  days. 

The  urine  vas  aeaaurad  daily  and  examined  daily.  The  daily  loaa  of 
N,  Cl,  P)  Ca,  K,  Na  and  and  other  nitrogen  oocspounds  was  datenainad  from 
the  uzine.  All  other  figures  vara  calculated  as  Cl,  Na,  £,  P,  C&  (not  as 
^2^5*  cetera).  The  nitrogen  ooa^ounds  vara  all  racaloulated  in 

terms  of  nitrogen*  obtaining,  thus,  tha  amount  of  nitrogen  axoratad  aa  NH^, 
orlo  aoid,  alioxaxd.a  baaaa  (urio  sold  and  aanthina),  and  xanthina. 

At  tha  beginning  of  the  axperiaent,  tha  tonparatura  vaa  aaoending, 
raaohad  ita  oaxifflua)  and  then  draped  to  normal.  The  effect  of  tha  Inoraaae 
and  of  tha  drop  was  thoraby  obsarrad. 


13  July 

58.9 

38.7 

39.5 

39.2 

Toa5>aratui*a 

88 

90 

loo 

96 

Pulsation 

Ih  July 

59.0 

39.5 

39.0 

38.6 

ToB^eratura 

92 

100 

96 

92 

Pulsation 

13  July 

37.8 

38.4 

38.5 

39.0 

Temperature 

IOC 

96 

100 

92 

Pulsation 

16  July 

58.3 

39-5 

39.9 

39.6 

Tec^eratura 

92 

92 

96 

96 

Pulsation 

^  ra  a  A 

ti\Le.y 

38.6 

39.6 

38.8 

37.5 

Xeiqperatura 

89 

92 

96 

84 

Pulsation 

18  July 

57.5 

38.1 

39.5 

39.0 

Taaperatura 

84 

96 

100 

92 

Pulsation 

19  July 

57.6 

39.4 

40.1 

39.0 

leap era ture 

92 

96 

100 

101 

Pulsation 

20  July 

57.6 

37.2 

37.2 

38.2 

Temperature 

100 

100 

96 

Pulsation 

21  July 

56c5 

37.2 

39.3 

38.9 

Tanperatura 

96 

96 

96 

112 

Pulsation 

22  July 

58.9 

37.5 

37.6 

38.5 

TacDperatura 

104 

101 

101 

86 

Pulsation 

23  July 

37.0 

37.1 

33.3 

38.5 

Taster atura 

o? 

86 

100 

96 

Pul cation 

2h  July 

36.2 

37.3 

38.2 

38.3 

Ta3q>aratura 

84 

SO 

100 

92 

Pulsation 
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22  July  teap&ratjire  38.1  aaount  of  urine  6O0  eo,  spec  weight  102? 
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Whan  considering  tbe  second  table.  It  is  noted,  above  all,  that  the  body 
appears  to  react  dlfferentljr  toward  the  Increase  in  tea^erature  In  the  ini¬ 
tial  stage  than  in  the  roiaissicn  stage.  The  iiicrease  in  taoqieraturs  during 
the  first  days  is  conneoted  with  an  increased  elitainatloo  of  nitrogen.  How¬ 
ever,  OQoe  the  tacg^erature  has  dropped  to  norsial,  an  increase  in  tes^eratui'e 
is  aoocB^anled  by  a  decrease  in  N-elifidnation,  (This  rule  Is  hy  no  aeans 
always  true  and  we  will  specially  enphasise  those  oases  in  which  it  is  true, 
host  observations  show  a  parallel  behavior  of  fever  height  and  nitrogen  loss.) 

^e  ohlozine  elisdnatica  should  be  opposite  to  the  xdtrogen  Celesina- 
tion],  that  is,  it  should  increase  with  the  drop  in  body  ttsqperature.  This 
is  aostly  so  in  our  case;  but  even  here  an  increase  in  tenperature  after  the 
fever  spell  Is  conneoted  with  an  increase  In  chlorine  separation  —  an  obser¬ 
vation  iddch  has  been  loade  by  nany  authors  (Bosensteln,  firattler),  but  which 
has  not  been  sufficiently  eBgjhasIsed, 

Tho  phosphorus  elimination  exhibits  a  certaiin  sluggishness ,  it  lasts 
longer  than  the  taz^orature  drop  and  decreases  only  when  the  fever  is  over 
for  a  long  time.  Vben  the  tesgyerature  drops,  the  elininatlou  of  phosphorus 
may  Increase;  idren  the  teEq>erature  increases  the  phosphorus  elimination  may 
drop.  W«  find  suoh  behavior  In  our  case  in  addition  to  the  above-mentioned 
abnormalities  of  the  nitrogen  and  chlorine  elimination. 

The  elAnination  of  calcium  salts  has  been  little  observed  until  now; 
there  are  no  data  and  ws  must  limit  ourselves  to  the  more  mentioning  of  this 
observation.  In  this  oase,  the  calcium  elimination  was  opposite  to  the 
tesqperature.  Any  drop  [in  temperature]  brought  about  an  Inorease  in  the 
calcium  elimination;  ai;y  increase  [in  tooqperature]  brought  about  a  drop  in 
ealclna  ellsinatioD.  It  cannot  be  deolded  whether  this  Is  speolflo  for 
typhus. 


According  to  Salkovsky,  the  potassium  salts  are  eliminated  to  an  in¬ 
creased  extent  during  the  fever;  after  the  fever,  they  decrease  considerably 
and  disappear  gradually.  We  can  cos^letely  agree  to  this  rule.  In  fact,  it 
appears  that  this  situati<»  is  not  affected  by  an  accidental  drop  or  increase 
in  te&perature.  To  be  sure,  a  drop  in  potassium  salt  ellEdnation  has  bean  ob¬ 
served  during  a  rapid  ascent  of  the  tea3>erature,  but  this  does  not  xiarrov 
uOmx)  the  validity  oi  the  rule.  Xhc  parallol  behavior,  >dioh  some  believed 
to  have  observed  between  P  and  H,  does  not  exist  in  this  ease;  a  divergent 
behavior  is  frequently  noted. 

The  sodium  salts  behave  in  the  same  way  as  chlorine;  thus  in  our  case 
they  undergo  the  same  fluctuabiotiB  and  abnormalities,  as  have  been  discussed 
In  the  case  of  the  chlorine  elimination. 

The  elimination  of  ammonia  need  not  be  speolally  discussed.  Aooording 
to  Eallervorden  (see  reference  cited),  its  elimination  is  supposedly  in¬ 
creased  ruing  the  fever*  It  could  therefore  be  set  equal  to  phosphorus  and 
zU.trogen,  In  our  oases,  the  elimination  of  asBonla  Is  actually  parallel  to 
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that  of  phosphorus  and  sjchiblts  tbs  fluctuations  dlsousssd  for  ths  oass  of 
phosphorus.  Thorsfors,  a  sludlarlty  bstwsen  P  and  anwonla  is  nor#  Justlflsd 
than  ons  bstvesn  potasslua  salt'  and  phosphorus** 

Ths  other  nitrogen-containing  substancss  exhibit  a  cooplsts  dspsodsnos 
on  ths  total  sllnl nation  of  nitrogen.  I  refer  to  the  stateaants  oade  in  ood* 
nection  with  the  nitrogen  ellaination  and  to  the  Table  glvso  bdov. 

The  abovoMiiscussed  case  does  not  exhloit  a  continuous  deoreaae  In 
tejapcrature;  on  the  contrary,  two  recurrences  are  obaerved;  these  were  wel- 
coao  because  w  did  not  want  to  study  the  behavior  daring  ferer,  but  the 
behavior  during  ohanges  la  the  course  of  the  fever. 

Table  m 


_E-  .5i-  _i.  ^  ^ 


r 

ua 

a 

^a 

urea 

aci-d 

bases 

Temp* 

TT" 

H 

"iT” 

“IT 

15 

N 

K 

tl 

H 

39.1 

0.107 

0.065 

0.0076 

0.043 

0.0402 

0.800 

0.0099 

0.0128 

0.0401 

38.5 

0.241 

0.070 

0.0125 

0.045 

0.0845 

0.862 

0.0122 

0.0164 

0.0542 

39.^ 

0.266 

0.052 

0.0046 

0.051 

0.0911 

0.975 

0.0128 

0.0162 

0.0533 

38.6 

0,108 

0.077 

0.0090 

0.057 

0.0337 

0.882 

0.0119 

0.0161 

0.0473 

38.5 

0.148 

0.093 

0.0141 

0.044 

0.0385 

0.338 

0.0146 

0.0191 

0.0553 

39.0 

0.152 

0,071 

0.0089 

0.056 

0.0229 

0.855 

0.0131 

0.0160 

0.0760 

37*5 

0.098 

0,063 

0.0101 

0.016?  0.0176 

0.668 

o.oni 

0.0140 

0.0700 

38*0 

0.190 

0.060 

0.0075 

0.0400  0.0343 

0,800 

0.0159 

0.0199 

0.0677 

38*1 

0.211 

0c065 

0.0093 

0.046 

0.0526 

0.864 

0.016? 

0,0217 

0.070.' 

Table  III  has  bean  constructed  In  such  a  way  that  tho  ratio  of  the 
dally  ellaiinatlon  of  urine  coaiponents  and  of  the  nitrogen  elimination  was 
formed,  hepresented  In  this  manner,  the  results  show  even  more  clearly  the 
fluctuations  occurring  during  an  increase  and  during  a  drop  in  body  tempera¬ 
ture.  The  chlorides  are  always  increased  during  an  increase  in  teaperature, 
and  they  are  decreased  during  a  drop  in  temperature.  The  phosphates  behave 
exactly  in  a  reverse  way:  they  are  increased  during  a  teiroerature  drop,  and 
they  are  decreased  du*i*.g  a  raise  m  teagpsrature.  Calcium  exhibits  most 
clearly  Its  antagonistic  behavior  with  respect  to  the  course  of  the  teagiera- 
ture.  Potassium  behaves  irregularly,  even  when  these  figures  are  considered, 
and  it  does  not  agree  with  phosphorus  in  Its  behavior.  The  amonia  Is  to  be 
compared  more  likely  with  chlorine,  however  not  as  strictly  as  sodium.  The 
nltrogen-oontalning  cos^ounds  behave  more  or  less  In  aooordanoe  with  the 
teogserature. 


*  This  behavior  of  hhj  Indloates  an  acid  ellainaxion  wnloh  we  bar*  ofteD  ea^ 
phaslzed  and  which,  in  most  oasss,  takes  place  in  the  fon  of  pbosphorio 
acid. 


Case  IH.  H.  G.  20  years  of  age.  Feverish  paeuaoala. 

Casa  history:  father  of  the  patient  died  st^posedly  of  tuberculosis, 
the  brothers  and  sisters  are  roportedly  healthy.  The  patient  hisiself  vas 
veil  until  now.  Three  days  ago  he  beoaoe  slok  with  twinges  in  the  sides 
and  the  appearance  of  fever  ohllls. 

Present  state:  nothing  abnonwC.  is  deteotable  at  the  organs,  exoept 
for  an  extended  dajqping  In  the  left  lung.  Cultivation  tests  ocnflra  the 
diagnosis  of  pneumonia.  The  expectoration  Is  of  a  rusty  color  and  sparse. 
The  appetite  Is  highly  reduced. 

The  nltrltlcn  consisted  of  ellk  and  broth  with  egg.  The  aaount  waa 
accurately  neasured. 

The  invortl^ation  began  directly  after  admission  to  the  hospitsl.  The 
fever  vas  high:  33,6  to  39 • 7*  The  urine  was  oollsotsd  during  ths  fevsr 
psrlod  and  quantitatively  analysed  for  N,  Cl,  P,  Ca.  The  nurse  had  been  in- 
struoted  to  collect  separately  all  urine  on  ths  day  of  the  crlsi s  prior  to 
onset  of  sweating:  therefore,  the  second  portion  of  urine  collected  on  the 
day  of  the  crisis  belongs  to  the  afebrile  period.  On  the  suoseqnent  days, 
the  entire  urine  was  collected  and  examined.  After  onset  of  the  crisis,  the 
fever  rose  again  to  a  maximum,  which  was  desirable  for  our  studies.  This 
day  can  be  Immediately  recognized  on  the  Table.  After  this  rise  in  the 
fever,  the  temperature  dropped  and  remained  normal  until  the  end  of  the  ex- 
perinaat.  The  urine  vas  quantitatively  analyzed  for  all.  oumponenis  durljig 
the  crisis  and  on  the  four  subsequent  days;  It  vas  then  analyzed  for  li.  Cl, 
P,  azid  Ca  on  tvo  additional  days. 

Nitrogen,  chlorine,  phosphorus,  oaloium,  potasslun,  and  sodium  vere 
determined  In  the  feoes,  their  total  amounts  ware  oaloulated  and  then  dis¬ 
tributed  over  the  individual  days 


The  temperature  ran  as  follows: 


28  July 

38.8  to  39.7 

Pulsation  100  to  96 

29  July 

36=5  to  39=3  to  39=0 

■ 

11?  +2  iCA  ^2  i_(ja 

3G  July 

38.1  to  39.5  to  39*7 

96  to  loo  to  99 

31  July 

37.8  to  39=7  to  38.8 

R 

96  to  108  to  96 

37.1  to  36.7 

> 

92  to  96 

1  August 

37.5  to  39.3  to  38.0 

■ 

96  to  104  to  108 

2  August 

37.7  to  36.2 

a 

86  to  84 

3  Augvist 

36 

a 

72 

4  August 

36 

a 

70 

5  August 

36 

a 

70 

-  la  - 


Ton^).  and  Ant  of  Spec.  Orlne  Feces 

Date  Pulsation  Percent  Urine  Vt,  In  grajn 
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Per  Day 

Ten?),  and  Ant  of  Spec,  Urine  jfeees 

Date  Prlu-ition  Percent  Urine  Wt,  in  gram  Diet  Balance 
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P®r  Day 

Tejqp.  and  Ant  of  Spec,  Urine  iFoces  Diet  Balance 

Piilsaticei  Percent  Urine  |  Wt,  in  gran  I 
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Table  V 

Table  V  roprosonts  the  hoarly  ellralnatlon  during  eight  days 


23 


It  is  s&Qti  frca  Table  IV  that  tte  loss  iti  nitrogen  qay  be  larger  alter 
tba  crisis  during  the  fs7er>  When  tJhe  tunount  elisdnated  In  the  urine 
prior  to  and  alter  the  crisis  is  ccnsldered,  the  percentage  content  and  also 
the  absolute  auounts  of  those  oo3;>onents,  t&ose  elimination  is  characterlstio 
lor  the  fever,  are  found  to  be  increased.  This  is  observed  even  more  dis¬ 
tinctly  when  the  hourly  amounts  are  oonpared.  It  is  found  (Table  V)  that 
nitrogen  and  potassium  are  eliminated  four  times  as  ouch,  chlorine  and  cal- 
cl  S3  three  times  os  much,  rmmonia  five  times  as  much,  and  phosphoarus  eight 
timos  as  much  as  prior  to  the  crisis.  The  elimination  of  (la  is  peculiar  be¬ 
cause  it  is  practically  uncbar.ged,  whereas  the  nitrogen-oontoining  couqponeots 
behave  all  similar  to  the  other  aces,  that  is,  they  are  Increased*  It  should 
be  esqpbaslzed  that  the  xanthine  bases  are  eliminated  twice  as  much  £as  prior 
to  the  crisis],  whereas  the  former  is  eliminated  four  times  as  muoh.  The 
eliminated  amount  surpasses  by  far  the  amount  observed  on  fever  days;  also 
the  loss  In  nitrogen  ai^d  phosphorus,  caloilated  from  the  balance,  is  at  a 
maximum  on  the  day  of  the  crisis.  When  the  ratio  of  the  eliminated  oocqpovuvls 
with  respeot  to  N  if  oaloulated  (Table  VI),  ?  if  again  at  tha  in  faot, 
the  other  urine  ccDq>onent8  behave,  at  tlnef  differently.  S'cr  iaftanoe,  chlo¬ 
rine,  potassium,  aodl\im,  calcium,  et  cetera  are  decreased  with  respeot  to 
nitrogen  in  spive  of  the  fact  that  the  hourly  elimination  Increased  signi¬ 
ficantly.  As  is  seen  from  Table  VI,  sodium,  chlorine,  calcium,  potassium, 
urea,  and  uric  acid  are  decreased  with  respect  to  nitrogen  (sodium  the  most), 
whereas  phosphorus,  zanthane  bases,  and  ammonia  are  increased. 

So  much  for  the  characterization  of  the  crisis.  As  far  as  the  post<> 
febrile  period  is  concemed,  each  Increase  in  body  teii^erature  is  aocompanied 
by  a  decrease  la  niti'ogen  and  phosphorus  elimination,  whereas  the  potassium 
and  urlo  acid  elimination  incireases.  Chlorine,  oolciiui,  and  socium  behave 
like  nitrogen;  consequently,  they  decrease  when  the  body  teoperature  Increases. 

The  reverse  takes  place  when  the  body  tasperatiure  drops.  The  nitrogen 
elimination  Is  increased  and  so  are  the  phosphorus  aikd  ammonia  olimlnations. 
The  greatest  losses  in  nitrogen  and  phosphorus  occur  during  this  period,  as 
is  seen  fiam  the  balance.  Chlorine  behaves  irreg'olarly;  often,  it  increases 
during  the  afebrile  days.  However,  subsequently  it  drops  to  such  values 
which  have  never  been  observed  at  the  climax  of  the  fever.  It  follows  frcm 
the  balance  that  rstention  in  the  body  is  greatest  after  the  remission  and 
that  it  gradually  decreases.  The  sodium  and  calcium  balances  behave  in  the 
some  manner.  On  the  other  hand,  the  loss  in  phosphorus  increases  after  re¬ 
mission  and  this  P-loss  increases  further  after  the  fever,  until  it  begins  to 
recede  after  three  to  four  days.  The  potassium  salts  are  lost  by  the  body, 
to  the  slightest  extent  immediately  after  the  fever,  subsequently  more  dis- 
tinotly. 

Approximately  the  same  .follows  from  an  analysis  of  the  Table  of  the 
hourly  slimlnatian;  noly  in  this  case  the  dependence  on  the  oooree  of  the 
fever  is  aa&‘o  distinct. 
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It  Is  still  more  distinct  in  Table  VI,  vdier*  the  hourly  ellolnatlon  i« 
calculated  with  respect  to  nitrogen.  The  behavior  of  phosphorus  exhibits 
the  greatest  regularity,  chlorine  is  vag^ue  and  so  are  the  potassiUH  and 
sodiun  salts. 

It  cannot  be  denied  that  chlorine,  oalciua,  and  potasslun  behave  quite 
diXIerently  than  in  the  typhus  oases,  ajxi  this  may  be  the  reason  for  the 
large  dUTference  in  the  results  of  the  lever  studies. 

Case  lY.  H.K.,  19  years  o£  age.  Febrls  intenaltteiM  quotldiana. 

Case  history:  patient's  father  died  of  cholera,  the  mother  ie  sickly. 
Three  brothers  and  sisters  died  when  they  were  youi:g.  The  patient  ooaes 
from  Hamburg,  spent  some  time  in  Italy  where  he  got  slok  with  fever  and  head¬ 
aches.  He  left  Italy  and  vent  to  Switzerland.  During  the  ^ioumay  by  foot, 
he  suffered  from  fever  chills  which  he  had  not  bad  previously  during  the 
fever  attacks  in  Italy* 

Present  state:  nothing  detectable  at  the  organs,  exsept  for  a  slight 
enlargement  of  the  spleen.  Hemoglobin  content  60  percent,  Crad]  blood  count 
4,120,000. 

The  diet  consisted  of  milk  and  broth  and  consisted  per  day  of 

10,340  g  N  6.246  g  Cl 

1.260  g  P  1.7-'<0  g  Ca 

2.?h6  g  H  3.362  g  Ka 

The  urine  was  collected  in  five  portions.  The  first  portion  oosmrised 
the  time  period  prior  to  the  fever  10  AH  to  2:30  PK.  Teaq>erat;ire  36.4”C, 
pulsation  92.  Amount  of  urine  125  co. 

The  second  portion  coiprised  the  tins  of  the  fever  chills  2:30  FM  to 
4  PM.  Tesperature  41,0^C,  pulsatlcn  1C6.  Amount  of  urine  235  oc. 

The  third  portion  coororis^  the  time  period  of  the  elims'x  cl  ths  fever 
4  r.l  to  7  P^.  Tec^erature  'itO,2^C,  pulsation  96.  Amount  of  urine  295  00* 

The  fourth  porticn  cenprised  the  time  period  after  the  fever  attack 

7  ?A  to  6  -AM.  TeBperature  39'»9,  38.6,  37'  5®C,  pulsation  IO8,  104,  96. 

Amoimt  of  \urine  325  co. 

The  fifth  and  last  poi^ion  comprised  the  period  of  nozoal  teiperature 
from  6  AM  to  10  AM.  Temparatare  36.3^.  pvilsatlon  80,  ibaount  of  urine  185 
Ccoj. 
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Th«  pfttieat  ellnln&\.«d  1165  co  (irlna*  in  viiioht 


N 

13.792 

balaxice  N  -  5.4S2 

Cl 

4.93'+ 

Cl  +  1.312 

P 

0.91? 

P  +  0.343 

Ca 

0.263 

Ca  +  1,477 

K 

2.665 

K  +  0.083 

Na 

2.739 

Na  +  0.823 

Tho  food  oont£ln*d  Abovo^aontloiiod  A&cuntit  Tbut»  tha  balAnoa 
shoved,  as  vill  be  fovmd  on  the  subsequent  Table,  a  loss  for  nitrogen.  All 
other  ooiqponants  vera  retained,  a  oon^tlon  snist  be  oiade  for  this  baoauee 
the  faces  vara  not  oonsiderad.  This  concorns  nalnly  P,  Ca,  K.  If  one  raaen* 
bars  the  knovn  msabers.  a  slight  loss  in  P  and  potasslua  may  be  asexased. 
vhearaas  oalciua.  sodium,  and  chlorine  remain  probably  unchanged. 

In  the  food  the  ratio  to  the  nitrogen  Is  as  follows! 

N!  Clj  P:  Ca:  K:  Na: 

1:  0.62  0.12  0.1?  0.27  0.35  In  the  food 

li  0.312  0.058  0.016  0.161  0.165  in  the  feoes 

Coopared  to  nitrogen,  all  aomponente  are  eliminated  to  a  lesear  extent. 

The  hourly  eUmlnatlon  le  given  In  Table  VH. 
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Amt  of  Spoc.  ToUl  P®r  hour 

Poreent  Urine  Wt.  Elimination  Gram 
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Tba  results  of  this  study  do  not  present  sush  new  InlorBatlon  so  that 
it  lb  hardly  necessary  to  discuss  them.  What  has  been  found  by  Liabeok, 
Terray,  Hi^sig,  arid  others  has  been  oonfinoed  there] • 

The  elimination  of  nitrogen  rose  and  declines  with  the  tesqperature  — 
however,  only  when  taken  absolutely.  Relative  to  the  water  ellKinatlon,  the 
nitrogen  elimination  was  deoreased  during  the  fever,  as  say  be  seen  Iron  the 
percentage  of  nitrogen. 

The  chlorine  elimination  increased  during  the  fever  quite  significantly 
whan  taken  relatively,  as  well  as  when  taken  absolutely;  it  decreased  im- 
aediaiely  after  the  remission  of  the  fever  and  increased  during  apyrexia. 

Oil  the  other  hand,  the  phosphorus  elimination  dropped  during  the  fever 
and  reached  its  nvixi.caua  in  the  post-febrile  period.  The  eli  ml  nation  of  P  was 
normal  in  the  post-febrile  period. 

The  alialnation  of  potassium  salts  was  oosipletely  analogous  to  that  of 
rhlorlne,  even  if  relative  to  the  water  aliminaticn,  at  the  onset  of  the 
fever,  a  drop  oould  be  observed  idiich  lasted  during  the  fever. 

Potassium  salts  taka  up  a  special  position,  as  usual.  Relative  to  the 
water  elimination,  they  attain  their  maximum  in  the  post-febrile  period. 

Taken  absolutely,  they  follow  chlorine  and  have  their  ainfnua  in  the  post- 
febrile  period.  The  sodium  salts  are  to  be  ccmpared  to  chlonss  in  all 

Tne  elimination  of  nitrogea-containh'g  substances  could  not  be  deter- 
adned  in  all  cases  because  of  lack  of  material.  It  is  therefore  difficult  to 
state  anything  about  its  course.  It  seems  as  If  the  elimination  of  uric  aoid 
and  xanthine  basos  increased  relatively  with  respect  to  water  arai  h  ellmlna. 
tion  after  the  fever,  even  if  the  absolute  amount  per  hour  is  lower  In  the 
post-febrile  period. 

In  sooparing  the  hourly  amount  eiislnated  with  nitrogen,  the  above- 
stated  facts  bioome  even  more  pronounced. 
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The  d-iily  alhjninatlan  In  ccsoparison  with  the  food  oonsunq^tlon  exhiblta 
the  course  typical  during  the  fever;  &  relatively'  diminished  chlorine,  cal¬ 
cium,  and  sodium  eliminatiaa,  and  an  Inoreased  nltrcgen,  phosphorus,  and 
potassium  elimination. 

Case  V.  C.K.,  h9  years  of  age.  Phtisis  puloonum  Febrls  heotlo*. 

Case  history:  father,  brothers,  and  sisters  are  healthy,  mother  suf¬ 
fered  supposedly  from  cough.  The  (female)  patient  had  gonitis.  She  got 
married  and  had  two  children  Mho  died  both  in  their  childhood.  The  present 
suffering  started  a  few  months  ago  and  resulted  in  a  general  weakness. 

Present  state:  patient  exhibits  in  both  lungs  the  phenomena  of  a  de- 
iOmposing  Infiltration;  she  ejqiectorates  a  lot.  The  other  organs  do  not 
exhibit  any  abnormalities.  Patient  has  hectlo  typhus.  The  differenoe  in 
body  temperature  amounts  to  2.5°C, 

The  patient  was  given  the  same  diet  for  several  days.  This  diet  con¬ 
sisted  of  '-I If  and  broth.  The  urine  was  analyzed  co  two  days;  no  differences 
were  observod.  The  dally  elimination  was  ooUected  in  four  portions  of  ehloh 

the  first  portion  was  coUeoted  from  12  noon  t,o  4  PM,  oorresponding  to 
the  prae-febrile  period.  The  body  te:^>erature  was  37«C>»  pulsation  100: 

tho  second  portion  was  oolleoted  In  the  febrile  period  from  4  PH  to 
10  PM,  ToQ^erature  38*0  to  39 >0; 

the  third  period  corresponds  to  the  remission  from  10  PM  to  6  AM. 
Te^erature  37>0: 

the  fourth  and  final  period  lasted  from  6  AH  to  12  noon  and  oorresponded 
to  tho  apyrexia.  Xeaparature  3^.0,  pulsation  90. 

Alao  in  this  case,  the  feces  vers  not  examined;  however,  this  does  not 
affect  the  problem  under  consideration.  The  results  were: 


hlisincvtiou 

Food 

Balanoe 

5.6006  N 

10.340 

+4.7394  gram  U 

3.766^1  Cl 

6.246 

+2,4796  -  Cl 

0.2749  P 

1.260 

+0.9351  -  P 

0.0952  Ca 

1.740 

+1.6^k48  - 

1.0642  K 

2.748 

+1,6840  - 

1.1028  Na 

3.562 

+2.4592  -  iia 

The  ratio  of  H  to 

Cl.  P. 

Ca.  K, 

,  Ua  In 

the  food  %as: 

N:  Cl; 

P: 

Cai 

K: 

ha: 

1:  0.62 

0,12 

0.17 

0.27 

0.35 

in  the  ell- 

XDlnatlon:  1:  0.6? 

0.04 

0.016 

0.19 

0.20 

The  differenoe  concerns  Ca  and  P;  both  are  anpl<»  in  tts  f«u«s.  We  nay 
assume  that  no  special  retention  takes  place,  only  a  gsnei'al  apathy,  an  in- 
suffloient  assiBdlati<3>, 
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Total 


Ma  0.0590  0.2655 

urea  0.322  1.'449 


Total 


T&ble  A 


Tesp. 

Cl 

P 

Ca 

K 

Na 

urea 

allox. 

bases 

N 

K 

N 

I.' 

K 

li 

N 

N 

K 

37°a 

0.557 

0.109 

0.022 

0.180 

0,299 

0.903 

0.041 

0.025 

b 

0.667 

0.3C0 

- 

- 

- 

0.021 

0.030 

0.027 

39°a 

0.&53 

0.C77 

0.014 

0.1(4 

0.285 

C.902 

0.021 

0.02$ 

0.029 

b 

0.557 

0.069 

- 

- 

• 

- 

0.019 

0.021 

0.025 

38‘^a 

0.681 

0.041 

0.020 

0.200 

0.151 

0.823 

0.021 

C.O29 

0.025 

b 

0.494 

0.062 

- 

• 

0.022 

0.024 

. 

56'^a 

0.510 

0.058 

0.006 

0.197 

0.140 

- 

- 

0.030 

The  results  oi  the  observation  of  elisJj:atlon  during  hectio  fever  oon- 
flra  the  results  observed  in  the  oalaria  case.  Also  in  this  case,  the  chlo¬ 
rine  elialnation  is  lower  during  the  febrile  period  than  during  the  afebrile 
period.  The  tainintua  is  found  during  the  apyrexia.  The  phosphorus  e'  la- 
tion  drops  with  increasing  body  teiaperature,  reaches  a  durir 

post-febrile  period,  and  subsequently  increases  during  the  period  of  tne 
ap/rezla  vp  to  the  prae-febrile  period  during  ^hlch  it  reaches  its  maxinnim. 

Calciun  brr-.'S  with  the  onset  of  the  fever,  decreases  soiaevdiat  nore, and 
drops  to  its  minlniuiB  in  the  prae-febrile  period. 

Strangely  enough,  sodium  does  not  behave  in  parallel  with  chlorine. 

It  drops  at  the  climax  of  the  fever,  subsequently  it  drops  still  more,  does 
not  reach  the  Kiniaua  in  the  post-febrile  period  (in  agreement  with  chlorine), 
and  has  iLS  arjdmum  ic  the  prae-febrile  period.  Potassium  Increases  with  the 
fever,  drops  steadily  up  to  the  apyrejda  during  which  it  i-eaches  its  minimum, 
whereas  the  maximum  occurs  at  the  climax  of  the  fever.  Urea  is  eliminated  to 
the  largest  degree  at  the  climax  of  the  fever;  the  alloxurlc  bases  have  their 
minimum  ic  the  prae-febrile  period,  whereas  their  maxinum  occurs  during  the 
apyrexia. 

Ammonia,  like  chlorine,  is  oliair.ftod  to  a  larger  extent  at  the  climax 
Oi  thw  ftiver:  subsequentiy  it  drops,  reaches  its  gjy,'!"---  during  the  apyx-nxla, 
and  ascends  In  the  prae-febrile  period. 

Whan  the  &}imination  is  coopared  with  nitrogen,  it  appears  to  be  some¬ 
what  different,  out  no  essential  differenoes  are  noticed.  Thus,  chlorine 
Las  its  maximum  at  the  climax  of  the  fever,  its  m-tibumua  during  the  apyrexia; 
phosphorus  has  its  maximium  during  the  prae-febrile  period,  its  mirlcnun  during 
the  post-febidle  period.  Calcium  has  its  rr<r>-<mnrr.  during  the  apyrexia,  its 
maximum  during  the  prae-febrile  period.  Potassium  has  its  minifflua  at  the 
climax  of  the  fever,  its  maximua  during  the  post-feorile  period.  Sodium 
reaches  its  during  the  apyrexia.  its  maximum  during  the  prae-febrile 

period.  The  alloxurlo  bases  are  ellminatod  mo.st  during  the  prae-febrile 
period,  least  during  the  ap;'rexia.  Ammonia  behaves  exactly  in  the  reverse 
way. 

The  rise  in  body  tei^perature  is  accer  '  ied  by  on  increase  in  chlorine 
end  amonla,  and  by  s>  decrease  in.  all  otbe  •  xeponu^^ts.  The  drop  in  body 
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teaperaturo  Is  accocQ>ajiiGci  by  an  Increase  In  phosphorus  and  nitrogen,  aitd 
by  a  decrease  in  add.  other  coaponents.  Calclun.  sodiiun,  and  potasslun 
ejchibited  an  increase  only  in  the  seccsui  fever  period* 

The  study  of  the  elimination  in  the  various  types  of  feirers  has  shova 
uith  certainty  only  one  thing:  elimination  during  reel ssieo  may  possess  the 
characteristics  of  on  elimination  during  a  fever  in  a  pronounced  way.  hll» 
minaticn  during  rise  of  the  fever  oan  exhibit  the  same  charaoteristics  to  a 
lesser  extent. 

Vlaen  I  am  talking  about  elimination  during  tne  fever,  I  mean  the  known 
retention  of  chlorine  and  the  increase  in  phosphorus  and  nitrogen.  This 
can  also  occur  during  remission  and  oan  disappear  when  the  fever  increases. 

In  nore  dotail,  this  means  that  after  the  drop  in  body  tonparature, 
chlorine  is  especially  retained,  and  phosphorus  ana  nitrogen  are  being 
especially  [stronglyj  eliminated.  If  another  increase  in  body  teaqjerature 
follows,  chlorine  is  increased,  although  it  should  be  retained;  phosphorus 
is  aliminated  in  smaller  quantities  instead  of  in  Increased  quantities. 

It  appears  that  the  body  reacts  differently  at  the  onset  and  at  the 
end  of  the  fever  than  during  the  fever.  In  the  long  run,  the  fever  causes 
the  known  changes;  if,  however,  a  temperature  increase  occurs  also  during 
the  favor,  then  a  situation  arises  which  corresponds  to  the  corvalescenco 
p*xiod  (the  afebrile  period).  If  a  decrease  in  body  tOB^Jorature  takes 
place,  increased  fever  phenomena  occur.  Rise  and  drop  in  body  teci5)erature 
shall  be  a  measure  for  the  fever.  The  question  why  this  is  justified,  will 
not  be  discussed  hare. 

Therefore,  when  we  wish  to  deviss  a  scheme  according  to  what  has  been 
said,  it  will  be  of  the  following  form:  the  first  rise  in  toa^jerature  re¬ 
sults  in  an  increase  in  chlorine  (I  »r\Il  omit  sodiiuc,  potassium,  calcium, 
and  ataaonia  as  not  to  complicate  the  discussion),  in  a  decrease  of  nitrogen 
(or  in  an  incroase),  and  in  a  dirdnishing  of  phosphorus.  When  tbo  fever 
persists  unchanged,  the  second  period  exhibits  a  gradual  decrease  in  chlorine 
elimination,  an  Increase  In  nitrogen  (or  nitrogen  stays  at  the  ui-uvioii> 
heitiht),  a  decrease  in  phosphorus.  The  third  period  —  still  at  the  same 
t.}i:q>erature  —  exhibits  a  decrease  in  chlorine,  and  an  increase  in  phos¬ 
phorus  and  nitrogen;  to  be  sure,  chlorine  has  dropped  below  normal,  and 
phosphorus  and  nitrogen  have  risen  above  normal.  At  this  point,  we  have 
the  type  of  elimination  which  is  known  as  fever  uxdne.  This  situation  may 
last  when  the  body  tfuqserature  remains  unchanged.  Whan  the  body  tu;roerature 
drops  (perhaps  due  to  dilution  of  the,  blood),  the  fourth  stage  set>ln: 
chlorine  is  retained  still  more,  phupnorus  and  idtrogon  are  cl icinatsd  still 
more  strongly.  When  the  drop  in  temperature  lasts,  chlorine  attains  its 
minimum,  phosphorus  and  nitrogen  attain  their  maximum,  and  the  situation 
changes  gradually.  The  fifth  stage  begins,  the  chlorlrte  elimination  rises 
up  to  normal,  ?  and  N  recede  to  normal. 
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K«7  to  Fif^urot  &— ^’ormali  b— rise  of  fevei"  c— onset  of  fever  period; 

d-'SBlddle  of  fever  period;  e->reiidssicin:  f-~>after  the 
fevor;  g->tenporAture;  h~»chloiine ;  i~phosphorus; 
j—  1.  period;  k—II  period;  1— III  period;  b—IV 
period;  n— V  period;  o~VI  period. 


This  vould  be  the  situ&tion  of  the  fever  as  it  occurs  In  salarla  and 
as  wo  have  found  it  in  other  types  of  fever. 

If  an  ej<planatian  is  atoeaptod,  it  must  be  presupposed  that  the  blood 
vessels  are  the  ones,  or  rather  that  it  is  the  blood  'which  undergoes  the 
same  changes  as  the  uriiis.  Tae  blood  contains  more  water  and  chlorine  than 
the  tissues,  but  it  contains  less  phosphorus  and  nitrogen. 

Thus,  when  we  find  'the  urine  to  bo  enriched  in  chlorine  and  poor  in 
phosphorus  at  the  onset  of  the  fever  (I  period),  then  this  isgjlios  that  the 
flow  from!,  the  tissues  into  the  blood  is  interrupted;  the  blood  supplies  a 
small  amount  of  water  and  a  small  amount  of  sodium  chloride  to  'the  tis.'ues, 

4^  ....V -N  TT  - —  i.  _ 

« w  bVMw/ •kSM*  ««  ^  wti  t  Wf  V*  • 

This  corresponds  to  a  circulation  idd.ch  makes  tbe  fiffuslCB^  flow  little  ef¬ 
fective  either  by  narrowing  of  'the  vessels  or  by  slowing  down  tho  blood 
flow. 

This  type  of  circulation  does  not  last  long;  it  is  followed  by  *  stage 
of  enlargement  of  the  vessels  ajad  fast  circulation.  The  U  and  HI  s'tage 
occur.  The  blcod  vdiidi  is  richer  in  wa'ter  supplies  its  w.  j.er  and  sodium 
chloriae  to  'the  organs;  it  retains  the  externally  added  water  ar^  carries 
the  nitrogen-containing  substances  along.  The  decomposition  of  'the  nitrogeo- 
coutaining  substances  occurs  -within  a  short  period  of  time,  tho  phosphorus- 
containing  substances  are  more  stable.  For  this  reason,  the  min^i-nia  of 
phosphorus  occurs  at  this  point  and  the  N  In  the  \arine  increases  at  a 
faster  rate  than  the  phosphorus,  Taus,  we  iire  at  the  climax  of  the  fever 
aiai  the  decomposing  large  albumin  molecule  yields  increasingly  more  sub¬ 
stances.  The  small  molecule  of  the  latter  Increases  the  osmotic  pressure 
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and  v:»t,er  and  salts*  are  increasingly  retained.  The  albunan  decooposltioa 
is,  thoreforo,  caused  and  jaaintained  by  the  increase  in  water  ccntejit  of 
the  body,  Viben  the  fever  starts  to  recede,  that  is,  when  the  circulation 
is  Improved  and  the  organs  give  off  water,  the  fever  phonoaena  are  enhanced; 
the  flow  is  reversed  and  the  water  with  its  salts  is  transferred  freo  the 
organs  into  the  blood  Instead  of  from,  the  blood  to  the  organs;  the  salts 
are  poor  in  chlorine  and  rich  in  phosphorus.  The  eHmination  of  water  is 
increased,  howover  the  elimiaation  of  sodium  chloride  is  not  Increased; 
phosphorus  salts  .and  nitrogen  are  eliminated  with  the  water  until  the 
equilibrium  is  being  reestablished  and  everything  goes  back  to  normal.  If 
we  imagine  during  the  remission  stage  a  sudden  increase  in  the  body  tecq^era- 
ture  thon  the  phosphorus  elimination  is  inhibited  due  to  the  disturbance  In 
the  circulation,  [and]  the  chlorine  is  increased;  the  reverse  takes  place 
when  we  think  of  a  drop  In  teoqierature  during  the  fever. 

It  is  seen  from  the  studies  by  Rosenthal  (23),  £.  Aronsohn  (24), 

Qeigal  (23)»  haragliano  (26)  that  a  desrease  in  heat  evolution  (oontraotion 
of  the  vessels)  takes  place  in  acute  fever  cases  when  the  body  temperature 
Increases  (Rosenthal);  [it  is  also  foimd]  that  after  the  temperature  reals. 
Sion  and  during  the  remission,  the  volume  of  the  vessels  increases  (plstls. 
mograph  >-  experiments  by  RaragUano). 

The  increased  nitrogen  elinlnauion  in  the  stage  of  the  latent  fever 
period,  which  has  been  observed  bj’  Raunyn,  does  not  contradict  the  above- 
stated  facts;  because  firstly,  ws  observed  also  an  increase  in  N  with  tea- 
peraturs,  and  secondly,  the  experiments  of  Rawtyn  involve  dogs  who  had  been 
subcutaneously  injected  with  sanies;  thus,  the  fever  started  with  the  de- 
coopositian  in  the  blood,  as  it  is  also  the  case  with  malaria. 

R^hmann's  e;q}lanation  of  the  chlorino  retention  by  the  tissue  albumin 
still  holds.  I  have  expressed  a  similar  cq^inicn  when  I  studied  the  metabo¬ 
lism  in  aI^aerJla  cases;  however,  I  believe  that,  even  without  this  assumpticn, 
there  are  enough  reasons  for  the  chlorine  retention. 

Von  lorray  eoqjlalned  the  increased  chloilne  elijElr.aticr.  with  thw  ue- 
ccspcsltlwr.  of  the  dLood  corpuscles.  The  blood  corpuscles  contain  such  a 
small  amount  of  chlorine  that  they  would  an  have  to  decompose  to  provide 
the  necessary  amount.  Whan,  however,  a  chronic  doccaposition  of  blood 
corpuscles  bakes  place,  the  chlorine  is  no  means  increased:  on  the  oon- 
trary,  it  is  decreased,  as  it  is  the  case  with  all  chronic  anaemias. 

There  are  also  theories  about  the  post-febrile  nitrogen  elimination. 

For  instance,  Naunyn  and  ethers  believe  that  the  increased  Ij-eliminatinn  is 
due  to  an  accumulation  of  nitrogen  in  the  body*  The  kidneys  are  overloaded 
with  desoa5)ositian  products  and  give  off  the  entire  load  at  once.  This 
cpinion  would  be  difficult  to  contradict,  were  it  not  for  the  fact  that  in 

*  Cf,  R.  Schulze,  Zeitschrlft  fur  physlkalische  Chemie  Vcl  23,  page  16, 

"Cn  the  metabolism  of  albumens  in  the  living  plant* 
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tho  post-fobril6  period  s  decrease  in  chlorine  eliiainaticai  is  observed  in 
addition  to  the  accuaiulation  of  nitrogen.  This  leads  us  to  believe  that  a 
change  in  the  circulation  is  the  cause  of  all  phenomena.  After  the  fever, 
the  excha^ige  between  the  tissues  and  the  blood  ooxpuscles  mist  beoome  more 
vigorous;  this  way.  an  elimination  occurs  which  represents  a  more  acute 
picture  of  the  fever  elioiaation. 

Inis  post'-febrile  and  prae-febrile  change  in  the  vessels  has  a  special 
effect,  particularly  on  soluble  salts;  only  sodium  and  potassium  salts  » 
probably  the  soluble  chlorides  —  exhibit  the  peculiarity  of  a  swift  rise, 
as  well  as  that  of  a  rapid  drop.  Calcium  phosphate  does  not  follow  the 
fluctuations  as  rapidly,  axui  its  typical  behavior  rem<alns:  it  decreases 
with  a  teaqierature  increase  and  it  increases  with  a  temperature  drop.  Phos¬ 
phorus  and  amnonlua  salts  belong  also  to  the  sluggish  substances.  Tho  phos¬ 
phorus  eli.mination  oust  be  preceded  by  a  nucleic  aold  decooq^osition.  Por 
this  reason,  phosphorus  reaches  dts  nii.xlmum  only  in  the  second  stage  and 
lasts  longer  than  the  fever.  The  formaticn  of  the  aamoriiun  salts  requires 
and  "aoidifioation"*  of  tbs  fluids.  Ibersfors,  fecni*  bsb&vss  sinllar  to 
phosphorus . 

Potassium  exhibits,  no  doubt,  tho  most  peculiar  behavior,  and  when  we 
explain  the  increased  elimination  during  the  tasperature  rise  with  the  fast 
diffusion,  there  remains  no  explanation  whatsoever  for  the  drop  in  the  post- 
febrile  period  vdiich,  by  tha  way,  is  not  a  rule,  except  that  we  irauld  have 
to  assume  that  potassium  obeys  here  the  same  laws  as  those  obeyed  by  sodium. 

The  explanation,  whether  elogant  or  not.  is  not  the  essential  point  of 
ocncem  and  it  does  not  change  anything  in  the  observations.  In  the  old 
studies  of  Langley  and  Huppert  ve  have  found  figures  which  had  been  neglected 
or  which  had  been  considered  useless  ty  them,  [and]  which  become  even  more 
significant  in  view  of  our  euplanation.  We  hope  that  ve  have  been  able  to 
supply  with  our  observations  reliable  data  also  for  other  theories. 


*  "Acldlficatiou'' .  in  the  sense  used  previously,  caused  by  a  decrease  in  the 
alkalinity  which  decrease  coincides  with  the  increase  in  ammonia. 
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